independent and sophisticated users of libraries and their resources. 1 User education often includes: library orientation, induction and information skills training. There is little agreement in the literature about what is meant by 'information skills'. 2 In order to aid clarity, this paper will use the term 'information skills' to refer to a range of skills used in the location, retrieval and evaluation of material in various forms. This includes defining information needs, knowledge of information sources, development of search strategies, and the interpretation and appraisal of information.
Information skills teaching has gained prominence in recent years for a combination of reasons, outlined below.
-Introduction of 'key skills' into the Curriculum
The UK Government highlighted the importance of information skills at National Curriculum level for primary and secondary school pupils, through the introduction of 'key skills', and at higher education level with recommendation 21 of the Dearing Report. 3 -Independent/Student centred learning New approaches to teaching and learning have required that students rely more upon independent learning and greater investigative library use. A recent report of the eLib Programme acknowledged the effect of student centred learning on academic libraries: "… the increase in independent learning which has accompanied increasing student numbers, has meant that libraries are often the place where the bulk of a student's learning takes place." 4 
-The 'information explosion'
Today's society is information prolific. The variety of information sources has developed rapidly, the tools for accessing information have become increasingly sophisticated, and the varying quality of information (particularly via the Internet) requires sound evaluation skills.
A wide variety of methods exist to instruct users in information skills; lectures, practical 'hands on' sessions, workbooks, printed guides, videos, and demonstrations. Due to the pressure of high student numbers and reduced financial resources, libraries are striving to develop effective user education programmes that are cost and time effective. In light of the Dearing Report 3 recommendations about widening participation to under-represented groups, libraries need to adopt approaches to user education which will reach non traditional students such as part-time and distance learners. Information technology (IT) may provide one solution. The 1993 Report of the Joint Funding Councils' Libraries Review Group 5 acknowledged the increasing importance of IT in the delivery of library services.
The emerging practice of Networked Learner Support (NLS) is an example of the exploitation of technology to meet current needs. It involves the delivery of learner support via computer mediated communication. 6 One form of computer mediated communication is the World Wide Web. Through the hypertext medium of the Web, the opportunity exists to harness new technology to provide a more flexible approach towards information skills teaching, allowing the user to jump non-sequentially from one source to another, for example. In addition to the flexibility offered by hypertext, the Web has other advantages; it provides access to global resources, it can handle multimedia, it is highly interactive, highly accessible, and user friendly. 7 The potential of the Web for teaching is gradually being recognised. 8, 9 This may be achieved through linking to ready-made training packages, or developing inhouse products. Recent initiatives include the Teaching with Independent Learning Technologies project 10 funded by the Higher Education Funding Councils in the UK, and EDUCATE, a European Union funded project.
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During the last 10 years a great deal has been written about computer assisted learning (CAL) and the role of hypertext in creating flexible learning packages. Libraries have experimented with this new technology, to create library guides. 12, 13 More recently, networked solutions to teaching and learning have arisen in the form of Networked Learner Support. 6 The potential of the Web for teaching is gradually gaining recognition 14, 15, 16 and there has been some discussion on the use of the Web specifically for library instruction. 17, 18, 19 Some articles have discussed the development of web library guides 20 and review articles have observed the use of the Web for user education in the United States. 21 Our research was designed to discover whether web technology has had an impact on user education, particularly information skills instruction, in UK university libraries.
Methodology used in the study
The survey method was chosen as the means of investigation, since it is useful for describing the characteristics of a large population. 22 
Questionnaire design
The purpose of the questionnaire was to discover whether university libraries use the Web as a medium for the provision of user education. Questions covered the following areas: the proportion of students receiving user education and the methods used; whether the Web is used for user education; what web-based methods are used and why; and whether user education is evaluated. The questionnaire was distributed in March 1998; copies are available from the authors.
Sampling method
The target population was the university libraries of the UK and the purpose of the study was to generalise the findings to UK university libraries. A list was compiled of all universities funded by the Higher Education Funding Councils of England (HEFCE), Scotland (SHEFC), Wales (HEFCW) and the Department for Education of Northern Ireland (DENI). In order to maintain a degree of homogeneity amongst the sample, institutions with any one of the following three characteristics were removed from the list: -university sector colleges; -institutions with fewer than 2,000 FTE (full-time equivalent) students; -institutions with an undergraduate population which is less than 50 percent of FTE student numbers.
The institutions of the University of London which receive funding directly from the HEFCE were included in the sample as individual institutions, providing they met the conditions listed above. Once the sampling criteria had been applied we were left with a survey sample of 100 institutions. The questionnaire was pilot tested on 10 institutions randomly selected from the survey sample. The final version of the questionnaire was sent to the remaining 90 institutions.
Findings
The response rate was 76% (68 respondents). The proportion of 'old' and 'new' universities in the sample population was very close to the actual proportion in the target population. This, combined with the high response rate, allows the findings to be carefully generalised to UK university libraries.
General findings about user education

The extent of user education
Library induction appears to be a fairly well established practice for most university libraries. The majority of respondents stated that 71% of undergraduate students, or more, receive some form of induction, and almost a quarter gave figures of over 90% (see Figure 1 ). In comparison, the teaching of information skills is not so well established; the most popular estimation was that between 41 and 50% of students are trained in such skills. 
Methods used in user education
The main methods used for student induction are guided tours (43%) or talks/ lectures (28%) (see Figure 2 ). The most popular methods for information skills training are practical 'hands on' group sessions, talks/lectures and demonstrations (see Figure 3) .
The use of computer assisted learning (CAL) has developed rapidly in recent years. A survey conducted in 1991/2 by the Computers in Teaching Initiative Centre for Library and Information Studies (CTILIS) found only seven libraries were using CAL packages for user education. 23 When the survey was repeated in 1995 it was found that 31 libraries (20% of the sample) were using such packages. 24 In comparison, our study found that 35% of 
Impact of web technology on user education
Use of the Web
The provision of user education via the Web is inevitably a relatively new practice. Almost 80% of the sample, make use of the Web as a medium for some elements of user education. This reflects growth in use of the Web, generally. A survey conducted just three and a half years before this study (September 1994) found that of 75 academic libraries surveyed, less than half had library Web pages. 7 More libraries use the Web for information skills than induction; correspondingly, a greater proportion use the Web only for information skills. Since it was found that library induction is more established practice than information skills instruction, it may be that libraries are attempting to redress the balance and are using the Web accordingly. It may also be argued that skills instruction lends itself to web-based methods better than induction.
Impact of the Web
An interesting finding is that libraries using the Web for information skills instruction, train more students in information skills, generally, than those not using the Web in this way. A strong and statistically significant association between web use and the proportion of students receiving instruction was found although a judgement of cause and effect is not possible. It may be that libraries with well established information skills instruction, have more time and motivation to explore web technology, than those struggling to develop such instruction. However, it may also be that libraries which have successfully incorporated web-based instruction into their information skills programmes, have benefited from the accessibility of the Web and are able to reach a greater proportion of their students.
Web-based training materials
Eleven libraries mentioned the use of ready-made packages via the Web; the majority referred to the tutorial (TONIC) prepared by the eLib project team Netskills (for further information see: http://www.netskills.ac.uk).
The most popular use of the Web is as a publishing tool for providing information for either reading or downloading. "Electronic handouts help ease the financial burden of reproducing thousands of pages for free public distribution." 25 Library layout maps are also popular, almost half of the libraries using the Web for induction reporting use of maps. The interactive facilities that the Web provides are underused, just 17% of those using the Web make use of interactive tutorials. Other commentators have noted this.
The multimedia capabilities of the Web are largely unused, just one respondent indicating use of video footage. The reason could be lack of the requisite network bandwidth within the institution.
Why is the Web used?
Only three of the libraries using the Web for user education reported that the Web is being used to replace existing methods. One respondent indicated that the Web is likely to be used in place of traditional methods in the future: "We are currently surveying the range of training materials we make available, with a view to filling gaps and presenting it more consistently, probably via the Web i.e. making the Web the main platform instead of an additional resource."
Most libraries reported using the Web to supplement existing methods, with particular reference to support for independent and student centred learning and the needs of part-time and distance learners (see Figure 4) . None reported that graphics and multimedia were the main reason for web use. Of the 14 respondents who indicated that their libraries do not currently use the Web for user education, 12 reported that they plan to use the Web for this in the future.
Evaluation of effectiveness of web-based training
Although almost three-quarters of respondents indicated that user education is evaluated at least in part, just eight percent evaluate all their user education (see Table 1 for the methods of evaluation used). Less than a quarter of those using the Web for user education evaluate its effectiveness. Most respondents judged that web-based methods were 'effective'. Just four rated them as 'very effective'. Of these, only two were informed judgements based on formal evaluation of web-based user education. Two respondents, who rated web-based user education as ineffective, indicated that this was because it was under development and not compulsory.
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Collaboration with academic departments
A recommendation of the Dearing Report 3 asserted that key skills should be embedded in the curriculum rather than taught in parallel courses. Three respondents noted that progress is gradually being made in this area and that information skills are being taught as part of university wide modules. One commented: "It is proposed that a University wide programme of IT skills is delivered to new students that will include library induction."
The advent of converged IT and library services in a number of universities may lead to the collaborative delivery of skills programmes. Collaborative projects may be more easily delivered on a networked basis using the Web as a platform, since material can be developed and delivered remotely.
Use of the Web for information skills instruction
Almost 70% of universities are using the Web for some aspect of information skills training. For the majority, 10 percent or less is delivered solely via the Web. For a small minority, a significant amount of training is web-based, between 25 and 50%.
Responses showed that students received some form of guidance or instruction on all the information skills listed in the questionnaire. These included: research strategies (awareness of information needs); phrasing search expressions; choosing keywords; selection of sources; interpreting references; using printed indexes and abstracts; searching databases; using the Web. However, the proportion of students receiving such instruction was between 1-50%. One respondent who may speak for many, ticked all of the information skills but commented that: "… coverage is patchy throughout the University; some students would receive all of these, others would receive little or no information skills guidance".
The drawback of a broad sweep survey such as this, is the need for respondents to generalise. This may result in slightly exaggerated results that appear to indicate that information skills training is comprehensive and widespread. An eLib project, Netlinks, which ran at the University of Sheffield from 1995-1998 investigated the provision of online user education in UK university libraries 27 and initially found that the majority of libraries delivered training on the use of networked information sources via traditional paper based materials (for further information see: http://netways.shef.ac.uk). Our study found this still to be true, the teaching of information skills in general still relies heavily on traditional, non-web methods. This is particularly true of skills that are not related to the use of electronic information, such as how to use printed abstracts and indexes.
The information skills taught by libraries which use both web and non-web methods of instruction, were examined separately in order to compare the choice of methods (see Figure 5 ). Amongst this group, non-web methods are still relied upon more heavily for the majority of information skills teaching; the one exception is web and Internet related skills.
Why is more use not made of the Web for user education?
The comments made by the respondents of this study suggest that librarians are keen to develop web-based user education, but many are in need of the appropriate support and training to do so. Possible reasons for the lack of web-based user education are listed below.
-Reliance on the personal touch
Librarians may feel that some face to face contact is required to introduce students to the library, its services and its staff.
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Suitability of the Web as a medium for user education
Whilst the Web is useful for independent learning to train students in generic skills, some libraries may prefer to deliver specific training to groups of students, for example, demonstrating how to search bibliographic databases.
-Technical skills
The design of hypertext packages has traditionally been left to those with technical expertise, but the ease with which HTML can be used has opened up the possibilities for those with less experience. Nevertheless, the effective creation of web pages requires successful collaboration of the library and related IT staff. 
-Lack of impetus
The development of web-based learning in libraries may be dependent upon the attitude of the parent institutions, despite the fact that commentators have argued that libraries could lead the way in this area. 6 -Lack of time Although networked solutions to user education may eventually save staff time, the effort required to develop and maintain web-based resources, in conjunction with other existing methods, may prevent libraries from making rapid progress.
Conclusions
No doubt university libraries would like to offer comprehensive user education programmes to all students. Ideally libraries would offer various approaches to user education, tailored to suit students' differing learning styles. It is unlikely that web-based instruction can ever replace traditional methods, but its appeal to the undergraduate population may make it a useful ally and a necessary resource saving device.
"If this burgeoning technology doesn't present an opportunity for information literacy instruction then nothing does. There is a role for instruction in library use. There is a role for the Web in instruction." 25 The hypertext nature of the Web provides an ideal opportunity to use a more flexible approach to skills teaching. University libraries have begun to rise to the challenge and apply web technology to user education. Supplementing traditional methods of user education with web-based instruction is a useful and timely solution to the pressing need to reach growing numbers of students, to provide support outside core hours and to reach distance and part-time students. It can provide students with a method of independent 'on demand' learning and enable libraries to cash in on student enthusiasm for this new technology.
The broad sweep approach of this study has the benefit of allowing some careful generalisations to be drawn from the findings, but has limited value in providing a thorough understanding of individual cases. Due to time constraints, just one set of opinions and facts from each contributing university was examined. This may have resulted in the respondents generalising when answering certain questions.
Future developments
General issues
The Internet and the Web are fast changing technologies. Over three-quarters of the libraries surveyed had been using the Web for user education for two years or less. Progress with this medium is likely to be considerable in the next few years. The following predictions are based upon the results of this study and upon respondents' comments.
-Resource saving
In the face of shrinking budgets, libraries may make greater use of the Web to free up staff time and reduce spending on printed guides and handouts.
-Coping with increased student numbers
Reliance on the Web as a supplement to, or replacement of, existing user education is likely to increase in the future owing to the rise in student numbers.
-Twenty-four hour access/reaching part-time and distance learners
The Web is likely to be used as a means of providing a service to remote users and extending library services outside core hours.
-Collaboration with other university departments
The flexibility of the Web and the recognition of the importance of key skills in the curriculum, may lead to more collaborative delivery of skills programmes, using the Web as a platform.
-Increased use of the Web for instruction rather than information provision Although use of the Web as a publishing medium is likely to remain popular, libraries will increasingly develop instruction in the form of interactive web tutorials.
Specific developments at the University of Bristol and the University of the West of England (UWE)
Since this research was undertaken there have been considerable advances in the use of the Web for user education at both the University of Bristol and the University of the West of England (UWE, Bristol). At the time that the research was carried out, Bristol only had rudimentary web pages and no attempt was made to use the Web to assist in user education. Now Bristol has library web pages that are designed to inform students of the range of library services and provide additional support during induction (for further information see: http:/www.bris.ac.uk/Depts/Library). The interactive web pages also enable students to test their knowledge of basic and advanced information skills. This involves students completing a web-based test which is 'marked' online to give immediate feedback. In reviewing the questionnaire which UWE, Bristol completed in 1998, for this research, the greatest change is in the number of information skills taught by web methods -none in 1998 and around five in 1999, including interpretation of references and using the Internet. (For further information see: http://www.uwe.ac.uk/library/info) The reason was that during the summer of 1998 funding was allocated to a second member of staff to work, guided by a steering group, on investigating the possibilities of using the Web in user education. Although the library web site had been developed over a number of years it was evident that even the librarians did not use it as a first resource. The focus of the project was to provide resources that would offer information skills training, i.e. how to search for information, effective use of databases and some more general study skills. Like the web site developed in South Ayrshire Libraries 28 the impetus was to provide distance learners with a "webbased resource that collated various learning skills packages". Indeed, off the shelf packages, especially those that could be customised, were preferred.
